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Case Reports
Chiropractic Management of Infantile
Torticollis With Associated Abnormal Fixation
of One Eye: A Case Report
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Objective: The purpose of this case report is to describe the chiropractic management of a
child with abnormal fixation of one eye and torticollis.
Clinical Features: A mother presented with a concern regarding her 23-month-old son who
had a history of torticollis and an abnormal fixation of the right eye. She noticed the head tilt
when he was about 7 months old and abnormal alignment of the right eye when the boy was
18 months old. At 15 months when he took his first steps, his head tilt became worse. At 21
months old, a neurological and orthopedic examination at the regional university children`s
hospital ruled out presence of a tumor of the cervical spine or posterior fossa. The orthopedist
sent the baby for chiropractic evaluation and treatment. Chiropractic exam found decreased
active and passive range of motion in the cervical spine and no evidence of mass or
contracture of the sternocleidomastoid muscle. Segmental palpation showed a decreased joint
play and pain reaction at level C1/C2 on the right.
Intervention and Outcome: The chiropractic treatment consisted of spinal manipulative
therapy of the cervical spine in addition to massage and stretching of the neck muscles.
Within a period of 4 weeks (3 chiropractic treatments) the torticollis was nearly resolved
and the abnormal fixation of the right eye was no longer apparent. No relapse of the
symptomatology was observed at a follow-up consultation at 26 months.
Conclusion: The patient responded favorably to chiropractic care, showing a possible
mechanical spinal cause for his torticollis and for the secondarily developed abnormal fixation
of the right eye.
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Introduction
The term torticollis means twisted neck and is
derived from the Latin words “tortus” and “collum”. 7

The condition stems from a musculoskeletal problem or
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an underlying non-musculoskeletal pathology. 4

Musculoskeletal reasons for infantile torticollis include
a tumor in the sternocleidomastoid muscle (SCM), an
imbalance in the neck musculature or a dysfunction in
the craniocervical junction.1 In addition, abnormalities
of the cervical spine, like the Klippel-Feil syndrome,
can cause torticollis. 2 The non-musculoskeletal reasons
for infantile torticollis could be ocular, neurological or
due to auditory problems.2

The most common ocular causes of torticollis in
all population ages are a congenital paralytic squint
and congenital nystagmus. 6 Kuschner 6,7 stated that
the underactivity of the superior oblique muscle is
the most common ocular cause of torticollis in all
ages. It is also stated by Kekunnaya8 that 74% of all
patients with unilateral paresis of the superior oblique
muscles have torticollis. In a patient with true ocular
torticollis, the condition results from the body trying
to assist its vision in one or more ways: 6 to improve
vision, to bring the field of vision into a central area,
to reduce eye discomfort, to strengthen binocular vision
and to protect and relieve the eye from pain. With
unilateral paresis of the superior oblique muscle the eye
looks up and in slight adduction when looking straight
ahead; a child will usually flex its neck laterally to the
opposite side to compensate, but variations can occur.6

The reported prevalence of congenital muscular
torticollis with a tumor in the SCM has ranged from
0.3% to 2%.3 The prevalence of muscular imbalance
and dysfunction in the craniocervical junction causing
torticollis is unknown.

The prevalence of the non-musculoskeletal causes
of torticollis in children is unknown. Ballock (1996) 4

studied 288 subjects with a mean age of 22.7 months
and found that non-musculoskeletal causes of
torticollis accounted for 18.4% of the total. Of all
the non- musculoskeletal causes 22.6% had ocular
etiology. Another study, a prospective consecutive
case series from 2005,5 investigated the prevalence of
different causes of torticollis in children presenting to
primary care pediatricians. Of the 29 patients below the
age of one year, 19 had orthopedic etiology, 4 ocular and
6 unknown problems. This is a small number of patients,
but is, however, the only prospective study done on
the prevalence of torticollis in infants.

Musculoskeletal and non-musculoskeletal torti-
collis can cause secondary functional deficits like
unilateral breastfeeding problems and asymmetrical
use of their hands. 14 In addition, changes in form
can develop because of torticollis, such as deforma-
tional plagiocephlay, facial scoliosis and infantile
scoliosis. 2,14
There is a paucity of literature investigating or
reporting on the chiropractic management of ocular
torticollis in children. Therefore, this case report
presents a case where abnormal fixation of one eye
developed as a secondary complication to torticollis.
Case Report

Although the case report is of a low level of
evidence, it is not without value,9 and it is the best way
to share rare observations. Ethical considerations were
considered and this case report includes pictures, with
permission from the parents, to help illustrate the case.
Written informed consent was obtained from the
parents for publication of this case report and the
accompanying pictures.

History

A mother with her 23-month-old baby, who had a
history of non-resolved torticollis, consulted the
author, a chiropractor in a private clinic. The boy is
the first child of a married couple with an uneventful
antenatal history. The mother gave a non-assisted
spontaneous birth in week 38 + 0 in the local hospital.
Birth weight was 3000 grams, length 47 cm. Except
for minor jaundice, the results of the postnatal
examination were excellent. Fussiness and crying
were present at night for the first few months,
otherwise he was a healthy boy with normal develop-
mental milestones.

The head tilt was noticed by the mother when the
boy was about seven months old. The head tilt was to
the left, with a rotational component to the right. She
informed her pediatrician, but he saw no reason to
investigate further. Pictures of the child as young as 4
weeks of age seem to show this head tilt could have
been there at this age (Fig 1). At 15 months, he took his
first steps; the head tilt became worse.

In addition, the mother had noticed abnormal
alignment of the right eye and she consulted a pediatric
ophthalmologist when the boy was 18 months old
(Figs 2 and 3). The ophthalmologist noticed that the
boy`s right eye was adducted, when looking straight
ahead, but made no any abnormal findings in his
examination, which included a careful examination of
the extra-ocular movements. When the boy was 21
months old, a neurological and orthopedic examination
was made by specialists at the regional university
children`s hospital during which the presence of a
tumor of the cervical spine or posterior fossa was ruled



Fig 1. Four weeks old; an asymmetrical head position is
seen with left lateral flexion and right rotation. At this age the
mother had not yet noticed the abnormal head position.

Fig 2. Nine months old; an asymmetrical head position is
seen with left lateral flexion and right rotation. At this age the
asymmetry was noticed by the mother.

Fig 3. 18 months; an asymmetrical head position is seen
with left lateral flexion and right rotation. The right rotationa
position of the torticollis causes the boy's right eye to adduct
The picture was taken 5 months before the treatment session
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out. At the hospital, radiographs were taken of the
cervical spine, with no relevant findings. The orthope-
dic examination showed a decreased range of motion
(ROM) and there were no findings on the palpation of
the SCM. The orthopedist sent the baby for chiropractic
evaluation and treatment.
Table 1 Cervical Spine Range of Motion

Left Neutral Right

Active rotation 70° 0° 90°
Passive rotation 80° 0° 90°
Passive lateral flexion 40° 0° 20°
Passive combined flexion and rotation 20° 0° 60°

The passive ROM was measured with an arthrodial protractor,
with the child in a supine position. The active ROM was
estimated without a protractor.
l
.
.

Physical Examination

On the chiropractic examination, a head tilt to the
left with chin rotated to the right, a right parietoocci-
pital plagiocephaly with ear shift, frontal bone
prominence and facial scoliosis were present. There
was a slight right convex curve in the mid thoracic
spine. Abnormal fixation in of the boy's right eye
(the eyes were not aligned; the right eye was adducted)
was noticeable when he was looking straight ahead. He
had a decreased active and passive ROM in the cervical
spine, which is listed in Table 1. All cervical muscles
were palpated with no evidence of mass or contracture
of the SCM.

With segmental palpation a decreased joint play and
pain reaction was observed at level C1/C2 on the right.
Treatment and Outcome

The treatment comprised spinal manipulative ther-
apy (SMT) C1/C2 on the right using a diversified
technique, with minimal rotatory components, modi-

image of Fig�2
Image of Fig�3


Fig 4. Two weeks after the treatment session. No
abnormal head position and no abnormal fixation of the
right eye are visible.
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fied for a child. In addition, the baby was given regular
physiotherapy comprising massage and stretching of
the neck muscles. Within 4 weeks (3 chiropractic
treatments) the torticollis was almost gone, with a slight
residual left lateral head tilt. Active and passive ROM
of the cervical spine was full in all directions. The
abnormal fixation of the right eye was no longer
apparent (Fig 4). An ophthalmological examination by
the same ophthalmologist confirmed a resolution of the
fixation problem. No relapse of the symptomatology
was observed at a chiropractic follow-up consultation
at 26 months. A slight head tilt is only to be seen when
the child is very tired.
Discussion

In this case, the author found an unusual secondary
functional deficit caused by musculoskeletal torticollis
with a dysfunction in the craniocervical junction. The
little boy showed abnormal fixation of the right eye,
which appeared to be due to untreated torticollis. The
evidence for this is that the careful examination made
by the pediatric ophthalmologist ruled out a true
strabismus before and after the chiropractic and
physiotherapy treatment. In addition, the torticollis
resolved after the musculoskeletal treatment, which
would probably not have been the case in true ocular
torticollis. Further, the torticollis demonstrated lateral
flexion and contralateral cervical rotation, which is
classic for musculoskeletal torticollis 2. In contrast, in
cases of torticollis due to true ocular pathology, the
infant will often show lateral flexion of the head,6 but
without head rotation in the opposite direction.

Studies on ocular torticollis after eye surgery7,8

show improvement or spontaneous remission of
torticollis usually. In the author`s experience, chiro-
practic and physiotherapy treatment in true ocular
torticollis provide little improvement. An extensive
literature search by the author in PubMed and Google
Scholar located no studies on that problem. There were
no studies at all to be found on the effect of SMT of
non-musculoskeletal torticollis.

The treatment with SMT (adjustment) was success-
ful in this case because it restored the full range of
motion of the cervical spine and the torticollis resolved.
Before the treatment, the right rotational position of
the torticollis caused the boy's right eye to adduct to
improve his vision or strengthen his binocular vision.
The treatment outcome endorses a spinal mechanical
cause of the torticollis, which caused the abnormal
fixation of the right eye.

The torticollis in this case report was discovered late
or disregarded. It is hypothesized that this child would
not have developed a fixation problem of the eye had
the torticollis come to resolution earlier, at least prior to
sitting upright. It is also suspected that this condition
would not have resolved on its own over time, since
there was no easing of the condition with the child’s
development. It seemed to worsen rather than amelio-
rate with time.

Children are brought to the chiropractor as the first
health care provider for torticollis. For our profession,
as for other primary health providers, it is a major
challenge to differentiate between musculoskeletal and
non-musculoskeletal reasons for infantile torticollis.
The actual prevalence of different causes of torticollis is
unknown and difficult to estimate because infants with
neurological, ocular and orthopedic causes are referred
to and treated by different health care providers. A
good prospective study of prevalence would be
possible only in a multi-disciplinary, multi-year setting.

Since chiropractors specialize in musculoskeletal
health, we should be able to rule out other systemic
diseases, and try to differentiate musculoskeletal from
non-musculoskeletal reasons for torticollis. This is also
true for ocular problems causing torticollis or abnormal
fixation of one eye due to torticollis. To detect any
deviations from the norm, the normal development
of vision in an infant should be well understood by
the chiropractor.

Image of Fig�4


Table 2 Screening Eye and Vision Examinations

History
Family history of strabismus or other ocular problems like amblyopia. Have the parents seen
any misalignments? Does the child focus on an object (after 3 months of age)?

Inspection Simple observation is useful and should lead the clinician to potential problems. Check the lids and the
eyeballs. Check for asymmetry. Can the child (older than 3 months) focus on an object? Check for
symmetrical eye movements.

Corneal light reflex/Hirschberg
light reflex

This is performed by shining a light (using a penlight) in the child’s eyes and observing where it reflects
off the corneas in both eyes. In a child with normal ocular alignment the light reflex lies slightly medial
from the center of the cornea. Look for asymmetrical findings comparing the 2 eyes. A possible squint can
be detected/suspected. Can be performed from the age of 4 months.

Red reflex View each red reflex, in a darkened room, individually 30-45 cm from patient’s eyes, and then perform
both reflexes simultaneously at a distance of 0.6-0.9 m. A symmetric orange-red light should reflect from
each fundus. Any abnormal finding, like an asymmetry of color or occurrence of dark and white spots or
lack of red reflex, is a reason for referral to an ophthalmologist.

55Infantile Torticollis
The eyes of a newborn are closed most of the day.
Newborns cannot coordinate their eye movements and
can focus only at a distance of 20–30 cm. They can
fixate on an object only for a few seconds, and they
move their heads to move their eyes. 10 Six-week-old
infants should have some response to their parents, or
examine faces. By about two months of age the infant
should be able to fix and follow an object. 11 At this age
they start tomove their eyes independently of their heads.
Their eyes are becoming aligned and they can follow
people and objects.11 During the first threemonths of life
it is normal for an infant to display intermittent horizontal
strabismus. Strabismus is considered intermittent if it
occurs from time to time, or is present only when the
child looks in a particular direction (left or right, for
example). Intermittent strabismus should resolve
completely by three months of age.

At about 12weeks the child starts reaching for objects,
signaling the start of hand-eye coordination (the eye
follows the hand).13 At the age of six months hand-eye
coordination develops further, with the hand following
the eyes. Colour and contrast vision are complete. At
nine months the child’s eye is able to see small details,
and fine motor skills with the fingers become possible
(pincer grip). At the age of 12 months visual function is
completely developed,13 but the myelination of the optic
nerve is not completed before the age of two.10

The development of vision is very complex and
takes place in the retina and at cortical level. The first
12 months of life are a highly sensitive phase.
Therefore, in this phase visual development has to be
examined regularly. 13 It is important to refer a child
with abnormal findings to an ophthalmologist. No
infant is too young to have an ocular examination, or to
be referred to a specialist. 1
In addition to the musculoskeletal exam, a cursory
eye examination should be performed. An example of a
4-step screening examination for infants11–13 is listed
in Table 2. This screening-examination is, by all means,
cursory and do not include examinations like Parks-
Bielschowsky three step test, cover, cover-uncover
test and alternate cover test since extensive experience
is needed to perform these tests on an infant. The
screening examination should help the chiropractor to
decide when to refer the child to an ophthalmologist.

Limitations

This case report is limited to only one patient, thus
the results cannot be extrapolated to others. This case
report cannot prove that the abnormal fixation of one
eye was due only to the torticollis with a dysfunction in
the craniocervical junction. Further studies are required
to understand secondary complications of torticollis
and how to treat them and further studies on differential
diagnoses and the prevalence of musculoskeletal and
non-musculoskeletal reasons for torticollis are required.
Additional studies are also needed to investigate the effect
of SMT on musculoskeletal and non-musculoskeletal
torticollis in infants.

Conclusion

The patient responded favorably to chiropractic care,
showing a possible mechanical spinal cause for his
torticollis and for the secondarily developed abnormal
fixation of the right eye. This highlights the awareness
of secondary functional and structural deficits of
torticollis and of non-musculoskeletal causes of
torticollis, especially ocular causes.
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